This Letter reports the throughput performance of two parallel half-wavelength dipoles with different antenna spacings and antenna gain imbalances for two frequency bands in a live High-Speed Packet Access (HSPA) network. It was found that an antenna spacing of 0.25 wavelengths and gain imbalances of up to 6 dB are sufficient to provide significant throughput gain for the same transmit power, or equivalently, an increase in network coverage for a given throughput, as compared to a single dipole.
This paper is a postprint of a paper submitted to and accepted for publication in IET Electronics Letters and is subject to Institution of Engineering and Technology Copyright. The copy of record is available at IET Digital Library V. Plicanic and B. K. Lau, "Impact of spacing and gain imbalance between two dipoles on HSPA throughput performance," Electron. Lett found that an antenna spacing of 0.25 wavelengths and gain imbalances of up to 6 dB are sufficient to provide significant throughput gain for the same transmit power, or equivalently, an increase in network coverage for a given throughput, as compared to a single dipole.
Introduction: Receiver and system performance evaluations for WCDMA systems have shown antenna receive diversity to be an effective method for fading mitigation and thus increasing the capacity and coverage in the network [1] [2] [3] . However, these evaluations are usually based on the assumptions that the receive signals are sufficiently decorrelated and of equal gain. In general, these conditions require equal antenna gains and minimum antenna separation of 0.5 wavelengths at the antenna operating frequency. For the purpose of extracting actual throughput gain from the measurements, the throughput for a single dipole was measured with the second dipole removed and the receive diversity turned off.
Results and discussion: The average throughput performance is shown in
Figs. 1 and 2 for 0.89 and 1.93 GHz, respectively, at different attenuations of the Node B output power. At 1.93 GHz, Node B had 2 dB lower power than at 0.89 GHz. Thus, attenuation of 55 dB for 0.89 GHz in Fig. 1, i. e., the cell edge in this study, corresponds to the attenuation of 53 dB at 1.93 GHz in Fig. 2 .
The throughput performance for the two dipoles at both frequencies shows substantial diversity gain at higher attenuations, i.e. DUT locations closer to and at the cell edge. No significant gain is obtained when the DUT is close to
The results show that the spacings of 0.25 and 0.5 wavelengths facilitate significant gain in throughput at the cell edge for both 0.89 and 1.93 GHz, regardless of gain imbalance. At the low frequency band, an increase in throughput is on average 30%, compared to a single antenna performance. At the high frequency band, the increase is on average 50%. An increase of throughput is also seen at higher Node B output powers at 1.93 GHz than at 0.89 GHz. The lower throughput gain at the low band may be due to differences between the propagation environments at the two frequencies [5] . As a sanity check, actual diversity gain (ADG) [7] was calculated from the 
